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(8i) tigs(S*rofci^[Bys ^xommomtufcHLtf 

oTfllj: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KB, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SB, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) tefcrntmaktotjiiW'), ±x<DmmG>az&9mtfBi 

fig): ARn>0 (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), 3.— 7V7 (AM, AZ, BY, 



KG, KZ, MD, RU, TJ, TM), 3 — CI v /< (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 
B J, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 
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(57) 

* >n & m m. m jem m m & m m -r z> a 

* 3§ 9! te: ^ H^^SL i ,N ixMn.Oj (x^ 1 + 1 / 9 ± (1 + 1/ 
9) , 7^4/9± (4/9) / 1 0 , z # 4 / 9 ± (4/9) / 1 
0) -e*£*L, ^o^^«5t^^^^^^ MbN sa»I##Cl 2/m 
1 (No. 1 2) X-fc^y^^^-^^^/w-^v^^^^-^^^^ 

^jf^m&wntyin. n^Mii©ci2/mi (no.' 

12) s ?-»**h k 1 fc*ifr S (002) mRV 

(13-3) m-ccoc u-k at®* m^tcmmxm\Bi$t<D - ? &m 

it I (002)/ I <i3-3>#s 1. 3 5^ii?fe5r i:JS^^ti/\ 
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w m m 

<&ffi$rm> 

a/tmbik ^tih(Dmmmmmt ul i c oo 2 , l i n i o 2 , l i Mn 2 o 4 

fta£fc:fcoT N L i N i o. 5 Mn 0 . s O 2 «fc 5 fcgffiflMS3£© L i-Ni -M 
tlft im*.tily ftWWJCffltDo itfrlBL i N i 0 s Mn 0 . 5 O 2 tt^C0L i N i 

o 2 on i irMntttucL i n i 1 - x Mn x o 2 muu tit m^m^m^m 

fcoT*3*K LiNiO^Li MnO^m^N i iMni©I^iIJ; 
t>3fe^i-S©Tftt*< % Ni, Mn i ^-l^f $ ttii^ Wt5 ^ i 

-vtRitftmitetmzL't z t m^£*lti^ (few^s* i )„ 

La>Lfta*& s ^tt^-e#^$HTVN^ L i N i o. 5 Mn 0 . 5 O 2 £J3 WcjFH 
W©i»W/»LiCoO Zl LiNiO,, LiMn 2 0 4 ^^C 

tulBL i N i 0i s Mn 0 . 5 0 2 ©XRD/^-y©^HH|R- 3m^i: Lfc 
V-h^Vh (R i e t v e 1 d) mffiffimz£Z>b*?-$-^$3c->>' 1 y%:£.t 
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»L i N i o. 5 Mn 0 . s 0 2 lt s ^£&JiJii-&fc>*> 3 a 1M ht?=y^/U 
&3\ WOODSIB©/" 3X/"3 [R3 0] ^*&^5t^fife LTl>5 £ 1 itU 

r©i5*L i -N i -MnMlttO^tilN i O, MnO, L 

4)„ 

L i N i 0 . 5 Mn o. s 0 2 m^^t LTf3\ = y & JV-^^tf^l&.&i&mYM 

*fdL i N i O^CMn-^C o$r@$gbfcL iNi 1 _ a _ b Mn a Co b 0 2 ^L 
iCo0 2 CNi ^Mn^H^UfcL i C o x _ a _ b N i ,Mn b 0 2 ^#5^t 

[#f*F:£iSfc 1 ] #H 2002-042813^- 
[4#rF:£itfc2] #|2 0 0 3-0 8 6 1 8 3f 
[#rF5!iJi3] l-3 0 7 0 9 4f^f 
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[^WlSCifc 4 ] !|tii2 0 0 2-3 l 3 3 3 8f^i 

mmftjcffiii /Mbi4 1 aur^f ii (2000) 4 6 0-4 6 

1 

ournal of the Ceramic S 
ociety of Japan 111 [1] 33 — 36 (2003) 

mm^Xm 3] J.Electroch em. S o c . , V o 1 . 1 4 L p. 
2010 (1994) 

[^Q&WfXfik 4] E. RossenkSol id State Ionics 
5 7 (199 2) 311-318 

<mw(omm> 

ly^r^—^r^^^m^mitmx^ Li x Ni y Mn z 0 2 tS^tl5^ x#l + l 
/9±(l + l/9)/10, y^4/9±(4/9)/l0, z jJS 4 / 9 ± ( 4 
/9) /10, *©t»-Ct>Wfc-«a;L i [Ni, 5 _ 0 . 5X Mn 0 . 5 _ 0 . 5X L i x ] 
0 2 "«$*K HS*i#5t^^S^^JRL, W^C12/ml (No. 12) 

fc JRi- 5 t> © T* ttft tt rt m^b^tt & £ t & jl w u . 

&e>fc, w^t-jf ji Lfci^<z)5 k unfits (002) 

(13-3) MT*<DCu-KaM*m^tc.mjfcxm\mffi(D\i°—?&mtkI { oo2) 
/I (t3-3)^l. 35JB*_hl. 9 5^ i^f L<fil. 5 0K±1. 9 
5^ (Cl 2/m) ©ft^PJfefca* a == (5. 00 + 0, 5) Xn,^ 

^Jf* fo-A, b=(8. 6 7 + 0. 8 7) Xn 2 jr^?X fn-A, c= (5. 
05+0. 5 1) Xn 3 ^-^^^ hn — A N tii~ 3 =l~50lts a = y = 9 0. 
00° N j3 = 109. 4 1 + 1 0, 94° N !J-f^;l/f (R i e t v e 1 d) 
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IWtaSDf -tftfrlbs C 1 2/mim&(D 2 c*5j;T>*4 h IM* 

Hdfctf* y f!)A©f^$^^ti^9 3. 5 %^_b^r^i- y ^ ^ A - - 

m 3 ra\ ^sjs#<j io~i 4t?#&nfcyf 

0 4f± % 1 0 fcifEoTWfcftfcy y&A'—*- fit 

«Jtf>X*ft|ElJrEI (2 6 = 1 7 — 2 4° N 6 0 — 7 0° ) X«tbZ> 0 

*&m(oy^v^-~y&fr-^>'tf>'%i&mikm\-z, mm&L i x n i y Mn 

x 0 2 -e*$tL5«P. xtfSl + l/9± (1 + 1/9) /10, ytfS4/9± (4 
/9) /10, z#4/9± (4/9) /10X\ 0&L<te N x^l + l/9 
± (1 + 1/9) /20, y^4/9± (4/9) /20, z tf* 4 / 9 ± (4/ 
9) /2 OT'fcSo 

^fSISOfSK 2bt^f©Li, 4i, 4g1?Mb£>Ni, 8i1^h<£>M 

^tSIS^x^ 1 + 1/9 ± (1 + 1/9) /10, y£S4/9± (4/9) /l 
0, z#4/9± (4/9) /l 0^^^§i3g^M)iO@S^<b y 
^l-lf^IIt'OCa t i o n mixing«4LT, V— \>8fc&$o& 

4 



WO 2005/007577 PCT/JP2004/0 10238 

^kfc-^L i CN i o. s-o. sxMn„. 5 _ 0 . SX L i x ] 0 2 T&$*K X2>S 0 . 
03^X^0. 15, £bKlteO. 0 5^X^0. 1 lT'fe5wi^tV\ 

•y***/^? (cation mixing) #+#H:«HW $*vf , tH^^tt, 

93 o y ^ ? a - = y *w - ~* ^ # >m&mikw nm v&tmm& & m-r s *> 
<Dx~hVs &mM*x*mmi.tiWi&<D* ?~ *g$ch k 1 tc^ts (002) 

(13-3) ffiX*(DCu-KaM%m^fcffij£Xmm$t(Dt 0 --?&mik I (00 2 ) 
/I (1 3-3)* 5 1. 3 5K11. 9 5«Ts ttl. 50^11. 9 5gHT-C*> 
%Z.ktm$i^\ Ml^Ilfci^©^ ^-Jg^h k 1 fcfctfS (0 0 2) 
BTRt* (13-3) ®tt s xmm^ffc 0 -^^gTi*A^T*!)§JSLfc^O5: 9 
-feffch k 1 J!l*5tt5 (0 0 3) IXV (10 4) lit/iot^U, ±1B<D I 

(002) / 1 (13 _ 3) it^ mw&teffi£k^&cu-K.am&m^tzLffi3iixmm$t 

i^-eefrlBtr— ^^tttt^^^-^^^VJ^^CC ation mixing) 

U ffilBSftftifcflMftV^^ttC ation mixing £ § jg«3tflDatb^ 
^fei-Sti^^X-bHTV^ {OhzukufeJ. Elecrochem. S 
o c vol. 140, No. 7, p. 1862-1870 (1 9 9 3) } 0 

*fc> *^©yf!>A-=5/^-vy^yl^!feit »C12/ 

m 1 t£*3tt£ y — (R i e t v e 1 d) fl¥#T^*5#5 y ?-#A£flcJi N 

1-&fc>^ 2 ciM hfc*3»t5y ^*A©ffi£Ws£3*9 3. 5%£iUh N 4hf^f 
M£*3tf3 y f !)JMDJSfit^9 3. 5%6t±ffc5iiiW*U\ X^if 
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*»^^A^©C 1 2 /ml i:V>5a?gl6«JJ&JS^*3t^«*Lfcy^^A-=. 
-ytrsi'—^i/tf^'^&mkya-Z&'O, 2cf^f©Li, 4i N 4gf^f h(DN 
i, 8 iiM h©MnW^I@i UT^IlJ^^IB^JUs Jg#&<Z>3gji£:£h§| 

*&m<DV^pj±--y^/\s-^^tf^m&mkwnmmM l m<oc 1 2/mi 
(No. 1 2) \zmm^^%t><D-T?bv, ^(Dfe+mm*. a= (5. oo + o. 

5) Xn^y^fn-A, b= (8. 6 7 + 0. 8 7) Xn^y^fB- 
A, c=(5. 05 + 0. 5 1) X n 3 ^-^^^ hn-^ n ^ 3 = 1 ~ 5 <D$£Wt, 
a = y = 9 0 . 00° N 0 = 109. 41±10. 94° T*fc5ii:WtLV\ 
^tL<|l ni . 3 = UXIint=3 n 2 ^ 3 = lTfe"3 s £b^tea = 1 5. 
0 0t^fD-A % b = 8. 6 7ty^Xl>D^ c = 5. 0 5ty^ 
ha— A, a = y = 9 0° % 0 = 109. 41° Xh 5 ^ t t>#* LV\, £ 

•c y ^ ? a - = y >r;v - ^ is # isiat&m km nm 1 r u/x i±m 2 <d $-^mm <d 
^li^itftiii t y .*»jf -^#^jsijf 5: *w ^annual $ 
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msLtn x (o = y >dv - -T isjf is&ttm &M&-f s r. i «t o t # 5 r. t as-erie -e 
m-G-i^r^ ftifi^T7 5 o°c^_ti 2 0 ot^r©sSTi^t§is 

5 0X:$zffixn%sM*4k&-\-ftX'feti;< N 120 CC&jgig-t-S £B]£#K££j&^ 
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f&mc v v&mmmmzz ft $>s s ± 0 t>«jwu: y # ^^tbsrn 

ife^Li/ (Ni+Mn) Iftb)5U. i^_Li. 3£ATK:&5 .fc 5 M-a-L 

i-igt(i^>7^ i/m.m&*wm msm^mm ^i^it= 

*tt5tt©«fflattl. 0 0faiA»&l. 5H^i^t<, 1. 05-1. 
lffiH!i*J&S3EtefiP$:LV\, 
1. OO^iP^TTIi, fcmfc&.!&&$o$H£-r, ^-/i=^/^vyify 
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- * ^ ^ # ^i&m&Tkmm t rn.mm.imm. st^jesw fc u * # e> 

0-10 onc©«HT?«»i-5- ^^#sl<, HW?IL<li40~6 0<C 
#3fcte#*LV\ 20TCJKTfcj5c5ii*i»*©*t*^fttt«sjB-fbU *U-ft^ 

5 £ L#Sfc J*f£as fflUfc ft § „ 

•f #»lc/B v>s £ ^5T?t5„ y ^ $? -Mb^fe £ ~ y trsub *r i/tf^<Dfcmm.<D 
»W©¥«if«i: Uti MaKT#ff*U<, o. 3~o. r^oftH^ 
LV\, l&#^iiitT{t *g»5/K S5«fM^ 
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tt7 5 0°C^±1 0 0 £bfctt8 5 0°C^Jb9 5 

JlO«l*»2:J;!?3BM»»SHl»**©Cl 2/ml (No 12) ffc5Pf!7A 

m%k vx&m\zm^zz.k&T*%% 0 
*»iif!)A-^y tr/u- ^m.^m^ liBET ttmmmfr 2 . 0 
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■c b e t itmmmtf 2 . om 2 / g ^^^.^hcDx-h^i-tmrnmAm^m^nz 

fctiias#4L<, Sbtzittl. OmVgKi, l. 5m 2 /g^T<£>i&IS£: 
0 teftf # PS5£ $ H 5 tf> -C ft V \ 

( - ikmm&mmmm <DiEm^m^m 

7=" b77;l/tDxf i/yi/tf l/y^7 jy^ h<n>m&*k : TAB 

-2) litbT2 : 1 ©fiJ-^-em-a- 1 ton/cm^JE^T^yi/a (S 
US3 16I) li^Vy btt^SUfct, 1 5 Ot^JEffeilU^ffljEi 

i&tLfciiMi:, &«y^*A?g (ff£0. 2mm) a»6>ft$AlI, *3 

^Pf^ASrlmo 1 /dm 3 (DmST^?Lfcm^^ffiVNTmm^1«^b 
fc 0 i©«t 5J'UTf^l4b/S:mjlfe«rffiV^3tm«iE-e«?fc«JBEdS4. 3V/6^2. 
5V^2 3lC^i$tfc 0 jftmteO. 4mA- cm-*teTfTV^ Jfc*tt« 
ffi&8Z0. 4 mA • c m- 2 *3j;t)«2. 5 m A • c m" 2 <Dfem%LX* 2 i§ 5 ?to 7c 0 
/N-f hfamitm&likm&WLit (2. 5mA-cm- 2 /0. 4mA- cm" 2 ) 
-C&Lfr. ^_h4rffi^#tt^i: Ufc„ ^blc, il^O. 4mA- cm~ 2 (D 

mm.mwm/%) = 100 '{(sot^^ /^T^^m^ft) / dot^^^ 

X(oWnW,^M)} 1/40 
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mmm 1 

tt^^^O. 5Mo 1/L, M=S'^0. 5Mol/LW7kft2 5 
0 0 g£5 CC^^OO, IMo 1/L©lf 5 6 0 0 g&6 0 g /#<£>3§^ 

0 h r ^^^#^rtTofc: 0 l*W&f£<DpHte9. 81?feofc 0 r. (7);* 7 y <-£r$gi® 

^y«wiuf^ (99. 5wt%) 1 0 0 g tm.7k&mmnz-xm 
n?a^2 5 o°cx*n^tc 0 ^<Di&mffiM%mm^mmm^fcm^x 9 5 o°c-e 

1 2 n|f B lM 1 1 y f - D A - = ^ -7-^ - v y yMiftife 1 1 fc 0 $b^9 

S^&TKm^TlB^m^U ^i©mifc^bT^^#fc 0 1 2 

MM©^*L i 1 + 1/9 N i 4/9 Mn 4/9 0 2 (L i t< X1 N i 0 . 44 5 Mn 0 . 
445 0 2 ) #l/&T*fco7c: D 

ife^OX^lHlJff^^-^^^^moC 1 2/ml (No. 12) Kl&mtf) 

^^7-tl:h k 1 {ztetfz (200) ®, (111) ffi, (3io) m(D&.Mtf 

l&^^WSlJ^gtt a = 1 4. 9 9 8ty/7hn-A, b = 8. 6 6 9ty 
i/^hn— A, c = 5 . 0 4 9ty^hn^, a = y = 90° , 0=109. 
4 11° -Cfcofco 
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3 mT-ftm&W: 
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- hmm&m^^j ^±j\'mmm.$:i¥j&istc 0 ^.(Dmm^m^x^mmxmmm 

EE.&4. 3V^b2. 5 V<E>fW2 3°CXftnmZT£tc a jfeStaO. 4mA- cm 
- 2 X°ft^ s tinmi±0 . 4 mA • cm- 2 joctTJ?2 . 5 mA • c m~ 2 ^£1ST* 2 
ii^fjo^o ^ h fttmmtltl&m® Aft, (2. 5mA-cm- 2 /0. 4m 
A - cm" 2 ) -«*?L7cio ^*0^mo ®M1&mmm (0. 4mA- cm" 2 ) 14 
7mAh/g, ^^fW-MfeI^Jt9 6. 9%Tfcofc 0 

*fc±IB:£feTM1^L7tm^£;i^-C N 1. OmA- cm-^-;liit\ i 
mSJ£#4. 2V^b2. 0 V^ra-C^m^«9 5Sb7lt 0 10t^^;HOt 

tttW5 5 of--r^^s<^^cm^a^)f--r ^yw$i^^9 9. 9 7%-c& 

l«fliJ 2 

ft^-MOM^^L i 1+1/9+ u + 1/9) /20 N i 4/9 _ (4/9) /20 Mn 4/9 _ {4/ 
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9) / 20 O 2 (=L i i. 166 N i o. 4 2 2 Mn o. 422 0 2 ) ? ^M^-t^ttjA^4 

^HLfcJ^te, mMMi tm—<D gift-eft -ofco $Lj$,'yo<Dxm\B\&r^* — i<' 
Si^ci 2/ml(Ot)OT'fcofc 0 
»ifil4 5mAh/g s /^V^fM^it9 0. 7%, f--fi7/Hff 
^spte 9 9. 9 5 %T'feo7c„ 

HJ£0iJ 3 

SMifiOM^L i 1 + 1/9 _ u + 1/9) /20 N i 4/9 + (4/9) /20 Mn 4/9 + (4/ 
9)/2 0 O 2 (=L i x . 056 N i 0 . 46 7 Mn 0 . 467 0 2 ) £ 5 KU^Ottii^ 

A^^vtcsxm^ mMMikm—<D0z{*x*ftoti o ±^(Dxm^^^— 

^^ci 2/ml©1)OT«fcofc 0 
»ltil4 8mAh/g, b^cm^tb8 9. 2%, 

9 9. 9 2 o fro 

»JtNaOH^V\ S^lfp^W^L i N i o. 5 Mn 0 . 5 0 2 bte%£ 

m^W<D^m, L i x . 00 N i o. 50 Mn 0 . 60 O 2 OM-efeofc 0 

5 0mAh/g s /N-f h^m^tb8 4. 7°/ 0> 1^ * 
^f*9 9. 8 9%T?feofc 0 

itmm 2 

*tt^j^N a oh^iv\ mmm&(Dm.j$.ftL i 1+1/9+ u+1/9) /8 n i 4/9 

+ (4/9) / 8 Mn 4/9 + (4/9) /8 O 2 (= L i 2 5 N i 0 . 4 9 9 M n 0 _ 4 9 9 O 2 ) ki£ 

WltSl3 9mAh/ g> A>f l/-^i$ft8 3. 5%, ? /Vffi. 
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1/9 + (1 + 1/8) /5N i 4/9 

+ (4/9) /sMn 4/9+ {4/9) /s O 2 (= L i l 33 N i o. 53 Mn o. S3 O z ) 

»itti3 8mAh/g, ^ htttmmit8 5. 5%, f--T^/Ht 

JWfcfc 9 9. 8 8 o fc D 

HJM 1 ~ 3 ^Lt^tb^^i 1-3 ©M, C 1 2 /rnOH^tf, ^^S:t>^ 
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0. 2 0*?si'(Dm^~iytrsi'b 0. 2 0 ^&^#?Lfc7M§i& 
4 5 0mU0. 8 0 ^r/l^Tk^Hb^ h V V &*mm^fc*.mWL4 50ml^ 
1 . 6WL©7y^=!) A7k}«8 OOml fcjf #$3 £ t^*^:/ JJ 

i®^Hb7.KMf 7k 1 OOml k.%hM^=-y*rjV— ^^^^(O^tt^v V — &-kfEJl|I 
T-^^L. £ £>Kl4 0 0°C-C^«4' > 2B#H^/&b7i 0 

mi~h D!)A^Li / (Ni +Mn) m^lttf 1 . 1 2 i^5i5tll?W 

i o. 47 5 Mn 0 , 47 5 L i 0> 05 ] 0 2 (X=0. 0 5) -Cfco/c 0 XHtaJilr/-?* — 
^te, El 1 fcl^-t-ii \) X\ o - N a F e O a l0l^IM-CJi,ofe 0 

W4^T*il§JS$tb^> 5 k 1 fctei-fZ (0 0 2) ®&t>* (13-3) 

®T*OCu-Kam^fflV^fc^X^lE]^lfOb°- ; J'5a^J:bI < 0 o 2 )/l ll3 - 3 , 
tel. 6 4-?&ofc„ 

fl(rfBl&5|5X»^^->'S:^bSftSM»bfcWPPD& (H. Tor ay 
a b J . Appl. Cryst. 19, 440 (1 986)) <fc 9 
©C12/ml (No. 12) ^^-^7^ y=T 4 fftrftvlta -fcCD*^ 
aiStt4. 9 9 3t^fn-A N b#Ste8. 6 0 0. c«ftfi5. 0 4 
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4t^hn^ a = v = 90. 00°, 0 = 109. 41 ±10. 94° 
X'bV, BETtfc*ig«ttl. 8m 2 g~ l -Vbo1t a 

*fc N irlBXHlHlJf^^ — ^SrR i e t v e 1 dfeT^^ — >7 j yTj ^ 
Utfc£3* 2 ci?"-r MJl*3lt5 y f!)A©Hif$©9 4. 1 % N 4 hlM h 

3fcSfc«f->f ^/^WRSrHlt'f « |D^m^* (0. 4mA- cm" 2 ) 
15 0. OmAh/g s A^V-hg(ltfc^9 5, 8 %"X*tb 0 , ^M^^ (%) 
tt9 9. 9 7%-Cfeofc 0 

Li/ (N i +Mn) m+ik&l. 1 9 fcftSJ; 5 BttSLftMCT 1B#W^L 
fc 0 #e>nfc?S^^Sr^^^C^iti 9 0 0°C^T 2 O^i^ty =i yjf 

fr—ri/xzsfe&mmitm^ i cpe^©^, l i cn i 0 . 46 Mn 0 . 

46 L i o. 08 ] 0 2 (X= O. 0 8) X*h<ofc 0 XlftlHliJp** — |g| 1 (C^-T 
m\)X\ o-NaFe0 2 IOTOtii^Lfc 0 

M*iWC12/ml (No. 1 2) T*j|I$H5$7-itthk Hi 

*3»t5 (002) ®&t>* (13-3) mx«(DCu-¥LaU*m^tz.mMxmtm%r 

<DK°-?m8ZtkI ( oo2)/I (13-3) ttl. 7 8t^ofc 0 

H&IS|b v ^Xa^^-^«r^fe^^LfcWP PDfe (H. Tor ay 
abj. Appl. Cryst. 19, 440 (1986)) ttl £ 9 ¥£k&AA?ll 
°C12/ml (No. 12) T?/n°^-^7^ y^W ^^SrfTofc„ ^©if, 
a«h£f±4. 9 8 7t^fo^ bttfttt8. 6 0 2, c«fttt5. 0 3 
l.&lsjf* h A, a = y = 9 0. 0 0°, 13 = 1 0 9. 4 1 + 1 0. 9 4° 
XfoiQ s BETtb»ttl. 6m 2 g-^foofCo 

*7c N tulBX^Il]^^^ — ^SrR i e t v e 1 difeT*^* ^7^f y*T 4 
VtckZ.*, 2 ct^f HcfettS y fi)A^^f$©9 5. 9%. 4ht^f 
fc*3ft3 !Jf!)A©ffiW© 9 7 . 4%-e&ofc 0 
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(0. 4mA- cm" 2 ) 14 6. 9mAh/g,Ml/-I> 
^Ii9 9. 9%T*fcofc„ 

^^^^ «5tM~ y *vu— ^ ^mtfa t TkMik y<?VJ* -7kfb4& £ & 
Li/ (Ni+Mn) JW^tt^l. 30^^6«t9^S|ij?L#^TlB#P B m^L 

-^^^f^*-frBfcft*«r»fe. ICPftrt»*fOft* % Li [Ni 0 . 445 Mn 0 . 

44 6 Li 0 . n] O z (X=0. 11) tffcofc XHHJifivN'^-i/tem 1 

il9-e, a - N a F e O 2 IOftgtM^* Lfc 0 

l»ItoC12/ml (No. 12) T»*SJl5 57-tt|thklH: 

33tt5 (0 0 2) mRXfi (13-3) m^<DCvi-KaM&m^fc%!}*xmm$r 

(DK'-tmm&I (0 0 2)/I (1 a-a)ttl. 9 3T'fcof: 0 

WlB»*Xj|ft/«*— ^&|fe#&#M*LfcWP PDfe (H. Tor ay 
abj. Appl. Cryst. 19, 440 (1986)) \Z£ 

(DO 12 /ml (No. 12) W^707^mofc 0 ^ N 
a«|£fi4. 9 8 0ty^M2-A N b«|#tt8. 5 9 3 N cttftt±5. 0 2 
5tV^ho-A, a = 7 = 9 0 . 0 0° , 0 = 109. 41±10. 9 4° 

£fc N ftriaX^HlJf/-?^ — >^rR i e t v e 1 d^T?/^^ — 
Lfci:^^ 2 c h ^*5Jt 5 U f !> A^g^f $0 9 6 . 3% N 4ht^ff 
Ul*3tt5 y f^©Hfit$0 9 7. 4%T'fcofc 0 

®M%tmmm (0. 4mA- cm" 2 ) 145. 1 m A h / g N /n^ l^w_ 
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Li/ (Ni+Mn) flK^fcbj&Sl. 3 6 t 5 i tbfL^lCT 1 H#^Sil^ b 

fc c #e>nfca-fr*«rffi»aEitii o o o°c\z.x2 o^m^x^v^^^—r v v 

^^-=S/^-^V^^^^bfe^#fc 0 ICPffl^tfO^ Li [N 
i 0 . 45 Mn 0 . 45 L i o. 10 ] 0 2 (X=0. 10) T*fcofc„ XjUlUjFf^^ — ^ 
fix EI 1 U T\ o - N a F e O 2 IOi^t*S^^ tfc, 

#MI^C12/ml (No. 12) TJ9I$^l5 5 7^|chklt 
*Stt* (0 0 2) MRU (13-3) m^<DCu-Kam*m^frffiMXM\E}ffi 

<D\f-?mmiti (002) /i (ia _„ tti. 6 lT'feofc, 

*rt, BlflB^Xm^^ — ^^r^b^p^bfcWPPD^ (H. Tor ay 
abj. Appl. Cryst. 19, 440 (1986)) fci5M*ftl3il 
<BC12/ml (No. 1 2) y=r 4 >?&ft ofc D *©#&* s 

a Wftt4. 8 9 4ty^fo^ btt«f±8. 5 9 2, c*l|fiW:5. 0 2 
7t^fP^ ffi = 7 = 9 0. 0 0° , 0 = 1 0 9. 4 1 + 1 0. 9 4° 
T'fcoTCo ^7c, BETtb^M|i«0. 5 m 2 g "^fcofc, 

£fc, HUfBX^lHlJFf^^ — ^^rR i e t v e 1 d ^"C/n 0 ^ — ^ 
L7cir^^» N 2 c-y-^f H£*5tt5 yf!7AOg^ff©9 6. 6%, 4hi^b 
\Z$Sft%> <Dffi&&m<D9 8. 0%-Cfco7c 0 

WMI&m&m (0. 4mA- cm" 2 ) 143. 6mAh/g, A^fU-f 

^^9 4. **fe«^^yHK*^ffofc*S*, ^**t 

9 9. 9 6 o fc G 

^Ji^iJ 8 

Li / (N i + Mn) JBmfctfl. 1 2i:^5J;5^eSj?L^^Tl^^^L 
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-^#V^|£te^&#*: 0 ICP»|f^|:, Li [Ni 0>4 7 5 Mn 0 . 
4 7 5 Lio.o 6 ] 0 2 (X=0. 0 5) Tfcofco X,miH]^N 0 ^ — >-{i N m 1 \,£tf 

IWb b bIOC12/di1 (No. 1 2) tr'JfJR £frt5 5 k 1 \Z 

*3»*5 (0 0 2) IM (13-3) Wt?©Cu-Kaj»SrfflV^^5|5Xj8llEl^f 

otr-^aiftttii (0 02) /i (ia - B )»±i. eitftot 

BUl5^*X^^-^^^b^^§bfcWPPD& (H. Tor ay 
afej. Appl. Cryst. 19, 440 (1986)) \Z& V) &&&&&& 
(DC I 2. /ml (No. 12) y*T4 ^&fTofc 0 ^©Ui, 

a«|^«4. 9 9 0t^fn-A, b|ftS«8. 6 0 0 N c#Sf*5. 0 4 
lty^hn-A, a = y = 9 0. 0 0° , |3 = 1 0 9. 4 1 + 1 0. 9 4° 
-t?fcort 0 ^fc, BETtb^®^f*2. Om 2 g-^feo/to 

3=7c, i!u!£X$llE]#iv-?^ — >-£rR i e t v e 1 dfex?/-?^ — -f 
bfctr^> N 2ct-f MlfcitSPf !^A©JS£t$©9 4. 1%, 4hf^f 
fc&frS y f !)^©S^f$©9 4. 9%-T?&ofc 0 

WMikM^A (0. 4mA- cm -2 ) 140. 6mAh/g, A^l/-f 

lf$H:9 9. 9 7%-efcofc 0 

JfctfeM 4 

Li / (Ni+Mn) m^kktfl. 0 2 bt£Z> £ 5^gWj?L^^T 1 L 
rc 0 #fen7c^-a-^3^^^4i 9 o 0°C^T2 0H#P B 1jlj£Ly ^?A-=y>r/i. 
-^#>^SHt^£#*: 0 I CP®.1&ftffi<Dm^ L i K 00 N i 0 . 5 Mn 0 . 
5 0 2 (X=0. 0 0) Tfcofc X^m^^-i/fillil Jc^-f-ii^T«a-Na 
F e O 2 M<DJl^^it^^ L7c„ 
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A^-eilfJl$^5 5 7—m%Lh. k lfcfettS (0 0 3) ffiW (104) ® 
-e(DCu-K a m^fflV^fc^X^mlfiI^ffOt 0 -^3^iSJ:b I (003) /l (104) tel. 
2 1T'fcot„ £fc, WP PD^^i^X^iajff^^ — ^^7^ s/tM >-^<^^ 
JH N a$ftft^2. 8 9 1ty^hn^A, c ifcihB: 1 4 . 3 1ty^l>n- 
^T*feofc 0 BETtbtIiH2. 1 m 2 g " 1 o fc 0 -£fc N fitifBXH 

Lfc<t 3at^ HC&tfS y f|)A©g^©8 9%T'fcofc 0 

#]«HM (0. 4mA-cm- 2 ) 14 6mAh/g s 

^**£J$*te 9 9. 7 0 %T*fc o fc„ 
^WJ4~8S.^ife0iJ4^^m^^ t°-^3^i:bl (0 02 ,/l (13 

<d^ 5 ^^i~ 0 



23 



WO 2005/007577 



PCT/JP2004/010238 





99.97 


99.9 


99. 99 


99.96 


99.97 


99.7 


^ M 55 
C « 


CO 
LO 

cd 


CD 

cd 
cd 


o 

LC 
CD 


CD 
CD 


CO 
CD 


CO 


is 's 
fe *i 5 


o 
o 

LO 

T-H 


CD 

id 

rH 


id 
rH 


CO 
CO 
rH 


CO 

o 

rH 


O 
CO 

rH 


• 5 q £ * • 
r J, ^ s * -m 

« •* o » ii 4g 


o ^« 

CS3 > — 
— ' O 

. LO 

^ cd 

CD 


CM * — 

cd 

LO CD 
CD 


o ^ 

CS) — 

— ' 

CO 

CO CD 

cd 


o ^ 
CM w 
— ' O 
CO 

. CO 
CO CD 
CD 


O ^ 
CN1 — ' 
^ CD 

^ CD 
CD 


"id 

CO 

CD 
CO 


G © £ 


CO § ^ 

s s °. 

^ od £ 


§ CO 

°o § o 
cd w 

^ od ^ 


O CO*" £ 

co cd 

CD LO ° 

^ oo w 


CD CD ^ 
OO LO ^ 

^ od » 

5fl ^O " 


o o 5 

CD O ^» 
CD CO O 

^ CO LO 

Cd *Q O 


r-T ^ ^ 
CD 00 fi 
°° ^ CO 


* ^ 
•a ««\ 

c5 ^ i g 
O ^ 


co 

rH 


CO 
rH 


CO 
CD 

T~H 


t-H 
CO 

i-H 


i-H 

CO 

rH 


o 

rH J-T 

CM \^ 

rH 

O 

e 

rH 


BET 
(mVg) 


CO 

rH 


CO 
rH 


rH 
i-H 


LO 
O 


o 

CN3 


rH 


X! 


LO 
O 

o 


CO 

o 


i-H 

i— C 

O 


O 
i-H 

O 


LO 
O 

o 


O 
O 

O 


« 


O 

U3 

o 
d 

•rH 

-J 
10 

•a» 

© 
•iH 

a 


N 

I o 

1 — 1 

CO 

© 

4 

o 
•iH 
uj 

to 

d 
••H 

a 

••H 


e<a 
O 
i — i 

© 

c 

d 
•rH 

to 

d 
•iH 

a 
•i-t 


cT 

l 1 

us 

d 

4 

I-H 

d 
•iH 

to 

d 

•fH 

a 

•rH 


CD 

1 1 

to 
r- 

d 

ua 
o 

d 
•iH 

-J 

to 
I*. 
^« 

d 
•rH 

1 1 

•rH 
•—3 


o* 

1 — 1 
o 
tn 

d 

4 

to 
d 

••H 

a 

•l-H 

•—3 








lui/ 


m 


« CO 





WO 2005/007577 



PCT/JP2004/010238 



B*±©Hr*a>e,, tt««4©L i x . 00 N i o. 5 Mn 0 . 5 O a <DfcH;*j«M4 N 3fc#C 
^yH*tt»cJtU 3Wfc«4-8 0-tta;L i [N i 0 . s _ 0i 5x Mn 0 . 5 _ 0 . 

Li [N i 0 s _ 0 5X Mn 0i s _ 0 5X L i x ] O iTf?tt£tlZ>{k&mnjEmttft 

MftLZfemis. z*i*femm-vmmmm&4. 3vit-o. 4mA- cm- 2 , 

MBt^fcTD S C (^f^«f ;Differential scan 
ning calorimetry) B!j£Sr?T-3 fc. £IT, D S C&iJ^<^#£ 

i: s^?^* -a?*^ b t (om^nm^? wb!)yi!Jf^^ lmol / d 

m a ©*ATf»») 1. 5 ju LSrffiVNfCo £*b 6, &T^=r^#|g$s;Ts SUSS 
•fe^ (^6mm$, iSj$4mm) CftA, MM 1 0 t/m i n T* 

*«I«7©L i [N i 0 . 45 L i 0 . 10 Mn 0 . 4S ] O 2 t Iti&m 4 © L i u 00 N 
i o. 5 Mn 0 . 5 0 2 fco#DSCi£?rfTofc 0 El 2 ic^-Til 5 N 3Si&BB&iS.&& 

P77^^&*»fcJI*l!HliL i [N i o. 45 L i 0 . 10 Mn 0 . 46 ] 0 2 T1 
1 9 9 J g"\ L i !. 00 N i o. 5 Mn 0 . 5 0 2 ^7 8 8 J g-^fcofc, 

LfcffoT, *»WOLi [Ni 0 . s _ 0 . 5X Mn 0 . 5 _ 0 . SX L i x ] 0 2 TiSX 

Ultfll 1 0 
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{Li/ (N i +Mn)} J^Jfcj&s 1 . 1 9 £ ft § «k 5 £ ®j?L^^T 1 NfRU)!-^ 
Lfc 0 #b;h,fcM^£:^»fc c P 9 0 0°ClCT2 O0#^/&Ly ^-'7A-~^;/>7- 
/^-^:/;#:/1g1§^lHb^&#^ I CP»jfc£*?©**, Li CN i 0 . 46 L i 0 . 
o 8 Mn 0 . 46 ] 0 2 (X=0. 0 8) T^ofc 0 X^lHlilf - H3l^f 
IDT\ W B ^C12/ml (No. 12) Mft/i^^lhklC 
*5tt5 (2 0 0) ® N (111) Sd n (3 10) W<D5L$i&&hfrltc 0 £fc, |4 
2 0° -2 2° frtoR-3mT*temm^mX'hi9 s fr^mmMM 

^ij^^i-iujif t°—?&wmz.m>mistitc 0 i-ft*>*> % Ei4c^6 5 o h 6 8° #55 
t-^i-ST^^T^t jsufc4§^<o (110) ® N fej:^ (113) ffi<Dmmm 

(D3mmKMfo-tZ>m&tt°--i?&2 0° —2 2° KUHgiLfc,, £fc N 
— i^&g LT%Klfetb6 L i 2 Mn O Z (D ? faM k & W bfatem 

ft5t><£-efcofc 0 Ufc^oT, 2 0° -2 2° <D\b\$T temfe^MMfc <fc 

3t><D-C&ofc 0 ||»C12/ml (No. 12) tjfl LTcfS^© 

'7^fhk 1 tC*5tt5 (0 0 2) pg&t>* (13-3) fflf©Cu-KaM 
^V^fc^XmllI^fr<Dfc'-^3SS^:bI (0 0 2 )/l (1 3-3) 7 8nofc, 

£fc N R i e t v e 1 d$fe^: «£ D W B |OC 1 2 /ml (No. 12) <Dfe 
■T-^*Sr3¥ab/t*&^ N att&f£4. 9 8 7^->-^^ b n— A N b$ftS«8. 6 
0 2^-^^^. hn — A N cWftr4 5. 0 3 1 ^i/^* hn — A % a = y = 9 0° , 
^= 1 0 9. 3 2° -efcoTto 

$ bfc N HtflBXHlHlJf^^ — >-^rR i e t v e 1 dfeTf/-?^ — ^7 4 1/ 

?i,t£kz.?>, 2 ci?-^ Mcaatf* y f!?A^^$©9 5. 9%, 4hi^ 

I C Pjfelc J; 5«Hjdc#*f flltJ$?n*©-gNrspSf±5 0 0 p pmt*fcofc 0 

*fc, ^&«1M*/U«»&35ifrt-5£ N $J»!ft3$fl: (0. 4mA- cm' 2 ) 

15 0. 0mAh/g s hWdW,itm9 6. 9 9 (%) 

«9 9. 9 7%Tfcofc 0 

^ ^^MiB^mf-^ ^/^ife^*5v>T N ^MEop^Afe^ -^^^ 

W»i LfcA^^^MLfCo i-ft^>t> N h (i8n B q£ ; MCMB) 10 
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0MfcfH5fc:SfrLT % PVDF1 Oligp*^ 

mftm-X 9 9. 8 9 %T*£>ofc 0 
HJfetfiJ l l 

(Li/(Ni +Mn)} m^tt&i. i 9 t «fc 5 K i«j?L^^T 1 

^^-^^^^^^^#^0 I CP m.&$rm<DMim, Li [N i o. 48 5 L 
i o. 03 Mn 0 . 4 8 5 ] 0 2 (X = 0 . 0 3) tfeofc, X^lUilf — 0 3 

^-t-iil9T% |^|IOC12/ml (No. 12) ^#^[^^^7— *§tfch 
k 1 fc*3tt5 (200) jg % (111) (310) ®OSlt«^$tlf Co ^ 

MiTe^C 1 2/m 1 (No. 12) T'J§M^H5 5: 7— iftSch k 1 \Z.*8ft & (0 
0 2) (13-3) ffiT»<DCu-Kam*m^fcffi3ZXmm$T<D¥--?mL 

ftitl (oo 2) /l (ia - 8 )ttl. 4 1-T?fco7c 0 

£fc, R i e t v e 1 d^^J; ^^sim^C 1 2/ml (No. 12) 
^^^^mbrc^s artels. OlOty^fn^, b$tfhKte8. 6 
5 lty^^> ha— A, c$ft*fi5. 0 3 9$->?X ha — A. a = v = 90° , 
13 = 109. 3 1° -e&ofc 0 

$ £>l^ MnZXmm&T'<? — ^SrR i e t v e 1 d ?£-e^ — ^7 ^ yf-f ^ 
i/bfcir^), 2 c b tfeltS U f ^AOi^f 9 3 . 9%, 4h1h-f 

t^Z>, %0MtikW,^& (0 . 4mA- cm -2 ) 149. 9mAh/g, Ml/- 

mnmn 99. 9 0 o fc„ 
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mi&m i 2 

«MLi/(Ni +Mn)} W-?Jt*si. 4 5 i: * 5 £ 5 K g 15?tJ*^T l 
-^Lfc 0 ^btbfcil-a-^Sr^^tt' 9 0 0°C^T 2 0 l$|R|j|fej& L 2J *f-V&~-y 

sr;v—*i/tfis-&&mkmttm^ icpm^©^ h CNi 0 . 4 2 5 l 

i o. i 5 Mn 0 . 4 2 5 ] O z (X=0. 1 5) Tfco7c„ 
X^IUJIt^ 0 ^ — ^\-±m 3 ^^-t-iH9 "C N W4iH^<E>C 1 2/m 1 (No. 12) 

Kiwswejfc^ ^-m&h k i (200) ffi, (ill) ®, (310) m 

2 0° ~2 2° 3m-e^'JfP^-5T^-Cfc 9 N ^O^W 

mm&^irmffiK'-?&mmzmmisfrti 0 w B ^©ci2/mi (n 

o. 12) T-J§S bfc^<7? 5: ^— k UC&ttS (0 0 2) (13- 

3) ffi"CC5 Cu-K a^^ffiV^^^T^X^Eilft?? t? — ^ 3S^J4i I (O02) / I (l3 
- 3) ttl. 7 7-efeo7Co 

£fc, R i e t v e 1 d&acfc <9 JtM^iUm© C 1 2 /ml (No. 12) <7)$& 

8 6^-^^^ h n— A N cfiS^5 . 0 2 3 ^"^^^ h n— A N a = y = 9 0° , 
/3 = 1 O 9 . 2 6° T'feofCo $ IfUBXaiU^^-^^R i e t v e 1 

^9 8. 0%, 4hf-f M^^ltSUf ^AOliff©9 9. l%T*fco 

(0. 4mA- cm" 2 ) 13 5. 8mAh/g, /^W 

h^mtb^9 2. 7%-efcofcc */c, 3te^mi?-'i'^/^m^ffofc^m> ^* 

|§3#^ W: 9 9. 9 9 %T« o fc„ 

mmm 1 3 
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